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Technical schools and otlher hiigher educational institutions,
considered as- business corporations, are of necessity conducted
in a unique manner. Like ordinary business concerns they are
sellers of goods, namely, knowledge and educational wares, the
students being the customers and paying in money, in time, or
in 1)oth. The educational institution is in the peculiar position
of being able to dictate the things which the customers must
purchase, and the customers, furthermore, are not in a position
to determine the quality and geniiineness of the goods delivered.
The condition is modified somewhl/t hUy extensive use of the
elective system. Because of this condition of affairs, it is of
great importance that the professors, the directors, or those who
are responsible for the curricula should be well-informed and
broad-minded men, be possessed of good judgment, and be free
from personal moti-ves or bias. The selection of the curricula
of the technical courses in our country has unquestionably been
influenced by competition in the form of friendly rivalry, and by
the information given in the papers, the discussions and the
personal intercourse of the various professional societies, espe-
cially of the Society for the Promotion of Engineering Education.
The determination of a curriculum does not, however, lie

wholly in the hands of the officers of the educational institutions.
The history of our technical schools from the foundationi of the
first one at Troy in 1824 to the present, with its problem of ever-
increasing numbers in the laboratory, shows an influence on the
part of the student body. This body has distinctly utilitarian
purposes. The average student a +tends a technical school in
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order to get that which will enable him to earn a living. He de-
sires a better quality of living than he could hope to get other-
wise, and he wishes to get it as soon as possible. Such haste may
not be for his good, but the mental attitude exists and its exist-
ence must be recognized. Probably every instructor has con-
versed with undergraduates who wished to discontinue their stud-
ies andtakeup,to their minds, lucrative positions,which had sud-
denly become available. A lack of recognition on the part of
classical colleges of tlis impatience of the average student, may
account for their apparent conservatism in the past toward
teclhnical instruction. At any rate, to its recognition is due,
to no small extent, the rapid growth of the technical institutions.
A course in electrical engineering, to meet the desires of its

patrons, should be laid out with a view to securing the best pos-
sible positions for its graduates. The student body is made up
of somc brilliant students, some dull ones, and many of med-
ium ability. The course should be adapted to the wants of
the last class. The brilliant man will lead his fellow students
and will always look out for himself. The dull student will
lag belhind, but will be much benefited by the struggle.

The average electrical graduate takes a suDordinate postion
withl people engaged in the construction, the sale, the erection,
or the operation of epctrical machilnery. 'T'hle initial rapidity of
his advancement depends upon lis technical education,and could
be made a maximum by a thorough understanding between the
employer and the educator. His ultimate position seems to be
dependent almost entirely upon himself and very little directly
upon any special feature in his educational training. Inquiry
of employers reveals the fact that tlhere is considerable dissatis-
faction with graduates, irrespective of whence they come; that
employers prefer to do their own special training and to supply
the graduate with his special facts; and that employers consider
that the average graduate lacks something, and this sometlhing
is variously and often vaguely defined as: " initiative of thouglht
and action," " breadth of training," "breadth of thought,"
training in fundamental principles," " horse-sense," etc.
By reference to the catalogues of a large number of institu-

tions and to Caldwell's admirable comparative table of electrical
engineering courses' the following table has been made, whiclh
shows the maximum, the minimum and the average time devoted
to various subjects in various institutions. The time unit is one

1. Proc. Soc. Promotion- Engineering Education, VII, p. 12g.
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hour par week per academic year. This equals about 36 actual
hours of lecture, of recitation, or of quiz, or 72 actual hours
in the drawing-room, the laboratory or the shop.

TIAME DEVOTED TO SUBJECTS.

Time in any one institution.
Average time in

Subject ______-__ all institutions.

Minimnum Maxinmum.

Mathematics t.................... 9.2
Drawiing ..................I. 3 10 6.2
Phvsics and Chemistry .......... 7 25 14.0
English ................. 0 11.3 4.5
French and German..... ...... 0 I 10 4.9
Shop-work .................... 0 21 7.5
Electrical Engineering 9.5 23.8 16.5
Other Engineering . 7.7 23.2 15.8
Thesis and Elective ............. . 0 7.1 0.3

Tlhere is considerable uniformity of requirements in mathe-
matics, in physics and in chemistry. Apparent differences of
time in the above table are compensated by differences of en-
trance requirements. The time spent on other subjects varies
greatly in different institutions. As an instance, electrical engin-
eering students at Cornell spend ten times as much time on shop-
work as those in the Massachusetts Institute of Technology.
Such differences in the curricula of institutions of unquestionably
high standing suggest prodigality in tile expenditure of a stu-
dent's time and suggest the possibility of obtaining much higher
teaching efficiency by the adoption of uniform curricula, uniform
not only as to the time to be devoted to the different subjects,
but also as to the topics to be treated in that time and as to the
manner of their treatment. The instruction given in prepara-
tory schools has been very much improved by the standardization
of their courses. The time thus saved could be devoted to sub-
jects which would tend to produce the results which emplovers
of graduates now consider as wanting. Perhaps that which the
present graduate lacks is the broad-mindedness associated with
graduates from classical and art courses and which, as a whole, is
considered as an indication of a liberal education.
The results which the liberal educator aims to achieve in his

student are the following:
(1) To discipline his mind so as to create a power for coor-

dinate thought.
(2) To impart to him a knowledge of facts.
(3) To develop a power of expression in language or in action.
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(4) To discipline his emotional sympathy so as to develop
an aesthetic taste.

(3) To discipline his moral faculty.
The first three are also the aims of a technical education and

are accomplished through the study and treatment of special
facts lying in a very narrow field. The facts employed by the
liberal educator are drawn from tlhe wlhole domain of human
knowledge and are purposely clhosen so as to give the student a
superficial and general survev of lhuman achievement. A knowl-
edge is imparted of man's relations with the material universe
by facts drawn from tlae natural sciences; with his thinking self
or soul by a studv of psychology, of logic and of mathematics;
with his fellow man of the present from a study of ethics, of
economics, of politics and of sociology; witlh his fellow man of
the past, from a studv of history; with the universe as a whole,
from a study of philosophy; and witlh God, from a study of
religious ideals and problems.

This curriculum hias a two-fold purpose; first, to assist the
student in choosing a calling, wlhich will be congenial and suited
to his abilities, and secondly to develop roundly all his faculties,
so that he may properly use his senses for pleasure, his intellect
for trutlh, his emotions and asthetic nature for beauty, and his
will for right and duty.
The average graduate from a liberal course possesses a breadth

of culture which is easily distinguished as being in excess of that
possessed by the average technical graduate. The two courses
have so many immediate purposes in common that this differ-
ence might be largely eradicated by a single carefully planned
course of lectures.

It is objected that a uniformity of curriculum leaves no oppor-
tunity for the exercise of the individuality of the professor. A
man who is strong in one branch, it is urged, should devote more
time to that branch than to others. It seems as though the
place for individuality were in the university, and, if exercised in
tlhe technical institutions or departments, it should be combined
with special advantages of material equipiment in the same
branch or with special conditions due to the location of the insti-
tution and its environment. The legitimate ultimate purposes
of a technical institution are so utilitarian and different from
those of the liberal institutions that the extensive use of electives
on th/e part of professors, which is so ailmirably adapted to ordin-
ary college requirements, is detrimental to the best interests of
the technical student and is wasteful of his time.


